Abstract. This paper examines price linkages among Asian equity markets in the period surrounding the recent Asian economic, financial and currency crises. Three developed markets (Hong Kong, Japan and Singapore) and six emerging markets (Indonesia, Korea, Malaysia, the Philippines, Taiwan and Thailand) are included in the analysis. Multivariate cointegration and level VAR procedures are conducted to examine causal relationships among these markets. The results indicate that there is a stationary relationship and significant causal linkages between the Asian equity markets. Nevertheless, lower causal relationships that exist between the developed and emerging equity markets suggest that opportunities for international portfolio diversification in Asian equity markets still exist.
Introduction
Following the massive devaluation of the Thai baht in July 1997, most east Asian and southeast Asian financial markets, particularly in Korea, Malaysia, Indonesia and the Philippines, experienced similarly dramatic devaluations in exchange rates. In these markets managed currencies were allowed to move in a wider band or abandoned altogether, capital control measures were introduced, bank and sovereign ratings were downgraded, and inflationary expectations revised upward along with unemployment. As the crises intensified, foreign exchange and stock market turmoil spread across Asia. News of economic and political distress, particularly bank and corporate fragility, became commonplace, and modest recoveries in some markets were repeatedly assailed by deteriorating conditions in others. Only by mid-1999 was Asian recovery becoming a reality, and only after extensive microeconomic reform, fiscal contraction and international financial assistance. Nevertheless, the pace of Asian recovery is exceedingly slow and uneven. While some economies, such as Korea, made moderate gains in 1999/2000, they are followed at a distance by many, including Thailand, the Philippines, Hong Kong and Singapore, and yet further behind by several of the markets most distressed by the regional collapse, especially Malaysia and Indonesia.
Quite apart from the posited macroeconomic, structural and policy origins of the Asian economic, currency and financial crises, the manner in which these crises reverberated across national stock markets has created considerable interest in the study of linkages among regional capital markets. This is especially noteworthy since Asian capital markets have been traditionally viewed as being relatively isolated from each other. However, with the Asian crises it was realised that several capital markets had integrated in such a way that the more developed markets, including Singapore and Hong Kong, exerted a strong influence on the smaller markets, especially Indonesia, Malaysia and Thailand. Indeed, the more developed markets themselves were no longer isolated from conditions in these emerging markets.
The growing integration of Asian financial markets has obvious implications for international portfolio diversification. Starting with the seminal studies of Levy and Sarnat (1970) and Solnik (1974) a voluminous empirical literature has arisen concern by establishing the degree of correlation in international capital (equity) markets. If, and as has been hypothesised, low correlations of returns exist, diversification across national markets allow investors to reduce portfolio risk while holding expected return constant. This would appear to have been a major factor in the interest of the international investors expressed in Asian emerging markets before the crises. As an indication, net portfolio investment flows averaged US$ 10.5 billion for the period 1991 to 1996 across Asia, and US$ 11.75 billion in the five economies most affected by the crises (namely, Indonesia, Korea, Malaysia, the Philippines and Thailand) (Baig and Goldfajn, 1998, p. 93) .
Unfortunately, little empirical evidence exists concerning linkages among Asian capital markets and the concomitant prospects for international portfolio diversification. International studies concerned with market linkages are relatively commonplace (see, for example, Arshanapalli and Doukas, 1993; Masih and Masih, 1999; Cheung and Lai, 1999) . And regional markets, especially in Europe (Abbott and Chow, 1993; Espitia and Santamaria, 1994; Akdogan, 1995; Meric and Meric, 1997) and Latin America (Chaudhuri, 1997; Christofi and Pericli, 1999) are subject to increasing attention. However, few studies have adopted an Asian regional perspective. Moreover, even where Asian markets are examined in a broader multilateral context (that is, along with North American and European markets) there is generally an emphasis on the more developed Asian economies. For example, Lai et al. (1993) , Richards (1995) , Solnik et al. (1996) , Darbar and Deb (1997), Yuhn (1997) and Francis and Leachman (1998) only mentioned Japan in their studies of international stock market linkages, Ramchand and Susmel (1998) added Singapore and Hong Kong, while Kwan et al. (1995) also included Taiwan and Korea. As far as the authors are aware, no study to date has examined capital market linkages across the broad spectrum of Asian developing and developed economies, irrespective of any changes arising from the recent economic, currency and financial crises.
The paper itself is divided into four main areas. The second section briefly surveys the empirical literature concerning price linkages and international portfolio
